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PROBLEM TO BE SOLVED: To provide a surface mount 
LED suitable for mounting in a vehicle and having 
excellent heat dissipation characteristics and reliability. 
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SOLUTION: The surface mount light emitting diode 
comprises a recess 1d having a circular bottom 1b and a f| 
conical light reflecting side face 1c and formed on one 
surface 1a of a package 1 molded in a substantially 
cubic shape by injection molding or press forming a 
metal core material of high heat conductive Mg, Al, Cu or / .«^ SBaaa 
the like. A longitudinal slit 1f is formed from the one ( u 7 
surface 1a to the back-to-back surface 1 e with the 
surface 1a, and an insulating member 2 is filled in the 
slit. The LED element 3 with a bump of the light emitting 
element is connected to both electrode surfaces of the 

bottom 1 b by bridging the member 2 by FC bonding. An underfill resin 4 is filled in a gap 
between the LED element 3 and the bottom 1b. A cover plate 5 made of a transparent glass 
or a resin is connected to the upper surface 1a of the package 1 to seal the interior with air as 
a medium of the light. 
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•* NOTICES* 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable surface mount mold LED for the lamps 
(meter, brake, etc.) for mount which think heat dissipation nature and dependability as important, and its 
manufacture approach especially in more detail about surface mount mold light emitting diode (it 
outlines Following LED). 
[0002] 

[Description of the Prior Art] LED forms a PN junction on compound semiconductor wafers, such as 
AlInGaP and GaN, obtains luminescence of the light or near-infrared light through forward current to 
this, begins a display in recent years, and is widely applied to a communication link, measurement, 
control, etc. On the other hand, electronic equipment in recent years is pursuing a miniaturization and 
lightweight-ization with high-performance-izing and multi-functionalization. Furthermore, applicability 
is expanded to the mount by which heat dissipation nature and dependability are thought especially as 
important. Therefore, as for electronic parts, there is much what was used as the components which can 
carry out a surface mount on a printed circuit board. And many of such electronic parts are carrying out 
the abbreviation cube configuration, and it is connected to the circuit pattern on a printed circuit board 
by means for detachable, such as reflow soldering. What meets such a demand also at LED is developed. 

[0003] About such a conventional surface mount mold LED, the outline is explained based on a 
drawing. Drawing of longitudinal section of the surface mount mold LED of the former [ drawing 6 ], 
drawing of longitudinal section of the surface mount mold LED of other former [ drawing 7 ], and 
drawing 8 are drawings of longitudinal section of other conventional surface mount molds LED further. 
In drawing 6 , 50 is the surface mount mold LED. 51 is a wiring substrate which consists of the glass 
epoxy resin of a double-sided copper foil flare etc., laminates a plating resist in the double-sided copper 
foil section of the wiring substrate 51, carries out exposure development, forms a circuit pattern, and has 
performed surface treatment, such as still more nearly required gold plate on it. 

[0004] It is the electrode pattern of another side with 53 from top-face electrode 53a to [ in another side / 
it is an electrode pattern and / via side-face electrode 53b ] inferior-surface-of-tongue electrode 53c 
similarly while 52 is a circuit pattern from top-face electrode 52a to inferior-surface-of-tongue electrode 
52c via side-face electrode 52b. 54 is the LED component which carried out die bonding of one 
electrode to top-face electrode 52a with a silver paste. 55 is a wire which consists of Au line etc., and the 
electrode of another side of the LED component 54 and top-face electrode 53a are connected by 
wirebonding with the wire 55. 56 is closure resin which is closed for making effective protection of the 
connection of the LED component 54 and the LED component 54, and wire 55 grade, and luminescence 
of the LED component 54 and which consists of the epoxy resin of translucency etc. In this way, the 
surface mount mold LED 50 is constituted. 

[0005] In drawing 7 , 60 is the surface mount mold LED. 61 is MID (solid shaping substrate: Molded 
Interconnection Device) which forms an electric conduction circuit in the mold goods which carried out 
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- injection molding of the heat-resistant polymer resin to the solid configuration so that light reflex side 
61a might be included, and grows into them. It is formed in the vertical side of MID61 by plating, an 
exposure technique, etc., and the circuit pattern which carries out the laminating of coppering, nickel 
plating, and the gold plate layer, and changes is formed in it 

[0006] It is the electrode pattern of another side with 63 from top-face electrode 63a to [ in another side / 
it is an electrode pattern and / via side-face electrode 63b ] inferior-surface-of-tongue electrode 63c 
similarly while 62 is a circuit pattern from top-face electrode 62a to inferior-surface-of-tongue electrode 
62c via side-face electrode 62b. Since other configurations are the same as that of the surface mount 
mold LED 50, they give the same sign to the same component, and omit explanation. In this way, the 
surface mount mold LED 60 is constituted. 

[0007] In drawing 8 , 70 is the surface mount mold LED. 71 is a package which*cairie3,ouUnsert 
molding^o^STdli^ of Cu 

system by which press forming was carried out beforehand, and Fe system so that light reflex side 71a 
may be included by the heat-resistant polymer. 

[0008] It is the electrode pattern of another side with 73 from top-face electrode 73a to [ in another side / 
it is an electrode pattern and / via side-face electrode 73b ] inferior-surface-of-tongue electrode 73c 
similarly while 72 is a leadframe from top-face electrode 72a to inferior-surface-of-tongue electrode 72c 
via side-face electrode 72b. Since other configurations are the same as that of the surface mount mold 
LED 50, they give the same sign to the same component, and omit explanation. In this way, the surface 
mount mold LED 70 is constituted. 
[0009] 

[Problem(s) to be Solved by the Invention] However, since the themfal^condiK^w 
substraiFwas4o^,Jh^ 

micippa^tel^ and the conventional^urfaSg^oi5n^Md?5©^and 

LED 6griKf4!^ in other conventional surface mount molds 

LED 70, although heat dissipation nature was good when compared with front 2 persons' LED since the 
board thickness of a leadframe became about 10 times of 200 micrometers - 400 micrometers and 
copper foil, there was a problem in respect of productivity - that the method from set metaplasia which 
carries out batch processing of many is unutilizable, and metal mold cost increases. Furthermore, also in 
which the conventional LED, sineenvirebwd^ 
inadeipffe^ 
viW^^f^sOT^ 

[0010] Made in order that the above-mentioned invention may solve such a conventional problem, the 
purpose is offering the suitable surface mount mold LED for tHeln^M^ 
na^ij^ndxdepjendabilityf 
[0011] 

[Means for Solving the Problem] The means of this invention for attaining the purpose mentioned above 
In the surface mount mold light emitting diode which mounted the light emitting device on the package 
which has an external connection terminal Said package is a package of the abbreviation cube 
configuration which consists of a metal -core ingredient. The slit which makes length said package which 
the crevice is formed in the whole surface of this package, and was formed in said whole surface and a 
very close field from said whole surface, having covered for 2 minutes is filled up with the insulating 
member. Said light emitting device is mounted in the base of said crevice, and it is characterized by 
closing said light emitting device by joining a covering plate to said whole surface of said package 
whose medium of the light in this crevice is air. 

[0012] Moreover, said light emitting device is the flip chip mounted ranging over said slit, and it is 
characterized by filling up the clearance between this flip chip and the base of said crevice of said 
package with under-filling resin. 

[0013] Moreover, said crevice is characterized by having accomplished the cone configuration which 
spreads outside as it goes to up opening from said circular base. 

[0014] Moreover, it is characterized [ at the bonding area of the base of said crevice and a list ] by 
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performing surface treatment, such as gold plate, the external connection terminal area of the field of 
said confrontation. 

[0015] Moreover, said crevice is characterized by being a part of abbreviation spherical surface. 

[0016] Moreover, said crevice is characterized by being a part of abbreviation paraboloid. 

[0017] Moreover, the inside of said crevice is characterized by being covered with the reflective film. 

[0018] Moreover, said covering plate is characterized by being formed by clear glass or transparence 

resin. 

[0019] Moreover, said covering plate is characterized by being formed in the shape of a sheet, and plate- 
like. 

[0020] Moreover, it is characterized by forming any one of a convex lens, a concave lens, a Fresnel lens, 
the SELFOC lens, or the hologram lenses at said covering plate. 

[0021] Moreover, other means of this invention for attaining the purpose mentioned above In the 
approach of manufacturing surface mount mold diode according to claim 1 to 10 The process which 
fabricates the p^ackage £ subsfrate^Q£the^ 

o£light emitting diodes, The ptocesswhich-^ [ process ] in^Ms-package^substratei and 

mak^thissslifcf^ It is characterized by having the process 

whicjy oins^^ and the process which carries out 

the dicing of said light emitting diode of a state of aggregation, and is divided into said light emitting 
diode of a single individual. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail based on a drawing. Drawing of longitudinal section of the surf^e Woum^Sl^EEB^K^^ 
drawing^y&sthe -gestalt o^ 
package of this LED. 

[0023] In drawing 1 , 10 is*the^5urfaeevmQunt 7 mold.L^^ 

ingredients, such as thermally conductive hif fFBRg§jjmmS&^ 50W/(m-K), aluminum system, 
and Cu system, in the abbreviation cube configOmti^by^njeGtio^ As shown 

also in drawing 2 , Id of crevices which have the inside of the shape of a earthenware mortar which 
consists of side-face4e*_ofethe^ne^ base lb in a 

circular base lb list is formed inrtoprf&ee^aiwhie^^^ 1. 
[0024] The inside of Id of crevices*isseovered*wi^ 

etc., vacuum evaporationo, or printing, and is a light reflex side. It applies to top-face la to top-face la 
of a package 1, and very close inferior-surface-of-tongue le, and slit If which makes a package 1 length 
for 2 minutes is foimed.^jsdfl§Hto 

M 8JS§y^^ ^ n an insulating member 2, 2 ****s of 

packages 1 are made electric, and they constitute the electrode of a pair. Surface treatment, such as gold 
plate which is suitable for bonding and junction at an external connection terminal area at the bottom, 
respectively, is performed to the LED component bonding area list of base lb. 
[0025] 3 is an LED' = ccMponiI^^ 

chip (E^^andsis^oi^ 1 by FC bonding ranging 

over said insulating member 2. 4 is under-filling resin with which the clearance between the LED 
component 3 and base lb was filled up and which has covered the bonding area. 5 is the shape of a sheet 
and the plate-like covering plate which consists of the clear glass or transparence resin which joins to 
package 1 top face and is closing the interior. 

[0026] Next, the manufacture approach of this LED10 is explained. This approach is the manufacture 
approach using the set substrate which can process many surface mount molds LED 10 into coincidence. 
First, as shown in drawing 3 (a), it fabricates in the configuration containing light reflex side lc by 
injection molding or press forming from a metal-core ingredient, and the package substrate 21 of a set 
substrate condition is formed. 

[0027] Next, as shown in drawing 3 (b), slit If is formed in the package substrate 21. It is processed 
except for the periphery section of the package substrate 21, and is made for the package substrate 21 
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• not to dissociate by slit If slit If at this time. Next, as shown in drawing 3 (c), the resin which is an 
insulating member 2 is filled up with and stiffened to the slit If lower part. Next, nickel plating is made 
into a substrate to a need part, and surface treatment, such as gold plate, is performed. 
[0028] Next, as shown in drawing 3 (d), after applying a golden-tin paste to the bump of the LED 
component 3 which formed the golden bump beforehand, a reflow is laid and carried out to base lb. 
Next, it is poured in and filled up with under-filling resin 4, and the clearance between the LED 
component 3 and base lb is made to harden it. 

[0029] Next, as shown in drawing 3 (e), the covering substrate 25 which is the covering plate 5 of a state 
of aggregation is joined to the package substrate 21. Finally, by dicing, LED 10 is divided into a single 
individual and the surface mount mold LED shown in drawing 1 is obtained. 
[0030] Next, the effectiveness of LED10 which is the gestalt of this operation is explained. Since the 
LED component 3 was joined by FC bonding, it excels in shock resistance. It is hygroscopic, and when 
coefficient of linear expansion closes using a package ingredient and the approximated covering plate 5 
without using the big closure resin of thermal expansion, it excels in moisture resistance and thermal 
resistance. Since the package 1 consists of thermally conductive high metal-core ingredients, compared 
with the conventional LED, it excels in whether you are Haruka at heat dissipation nature, and a high 
current is required and is the optimal configuration for large LED for mount of calorific value. 
Moreover, since it can manufacture by approaches, such as injection molding or press forming, a special 
technique or a special facility are not needed. Furthermore, since manufacture of coincidence many in a 
state of aggregation is attained using the set substrate method which can perform much picking, 
productivity is high, it can consider as a quality product, and reduction of a manufacturing cost can be 
performed. 

[0031] In addition, this invention is not limited to the gestalt of the operation explained above, and as 
shown in drawing 4 , the covering plate 15 formed in the shape of a convex lens with transparence resin 
or clear glass may be used for it instead of the plate-like covering plate 5. Any one of a concave lens, a 
Fresnel lens, the SELFOC lens, or the hologram lenses may be elsewhere formed in the covering plate. 
Thereby, since discharge light can be extracted, LED of high brightness can be obtained. Moreover, as 
shown in the package 1 1 of drawing 5 , the inside of 1 Id of crevices used as a light reflex side may be 
formed in an abbreviation spherical-surface configuration or an abbreviation paraboloidal shape instead 
of a earthenware mortar configuration. The nonstop nature of outgoing radiation light improves more in 
these cases. 
[0032] 

[Effect of the Invention] As explained above, according to this invention, the package of a surface 
mount mold light emitting diode is a package of the abbreviation cube configuration which consists of a 
metal-core ingredient. The slit which makes length said package which the crevice is formed in the 
whole surface of this package, and was formed in said whole surface and a very close field from said 
whole surface, having covered for 2 minutes is filled up with the insulating member. The light emitting 
device was mounted in the base of said crevice, and since said light emitting device was closed by 
joining a covering plate to said whole surface of said package whose medium of the light in this crevice 
is air, the LED package excellent in heat dissipation nature, dependability, and thermal resistance was 
realizable. 

[0033] Moreover, since manufacture of coincidence many was attained, the high manufacture process of 
productive efficiency was realizable with the set substrate method. 



[Translation done.] 
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>, * NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the surface mount mold light emitting diode which mounted the light emitting device on the 
package which has an external connection terminal Said package is a package of the abbreviation cube 
configuration which consists of a metal -core ingredient. The slit which makes length said package which 
the crevice is formed in the whole surface of this package, and was formed in said whole surface and a 
very close field from said whole surface, having covered for 2 minutes is filled up with the insulating 
member. Surface mount mold light emitting diode characterized by closing said light emitting device by 
mounting said light emitting device in the base of said crevice, and joining a covering plate to said 
whole surface of said package whose medium of the light in this crevice is air. 
[Claim 2] Said light emitting device is surface mount mold light emitting diode according to claim 1 
which is the flip chip mounted ranging over said slit, and is characterized by filling up the clearance 
between this flip chip and the base of said crevice of said package with under-filling resin. 
[Claim 3] The claim characterized by performing surface treatment, such as gold plate, to the external 
connection terminal area of the field of said confrontation at the bonding area of the base of said crevice, 
and the list, or surface mount mold light emitting diode according to claim 2. 
[Claim 4] Said crevice is surface mount mold light emitting diode according to claim 1 to 3 
characterized by having accomplished the cone configuration which spreads outside as it goes to up 
opening from said circular base. 

[Claim 5] Said crevice is surface mount mold light emitting diode according to claim 1 to 3 
characterized by being a part of abbreviation spherical surface. 

[Claim 6] Said crevice is surface mount mold light emitting diode according to claim 1 to 3 
characterized by being a part of abbreviation paraboloid. 

[Claim 7] The inside of said crevice is surface mount mold light emitting diode according to claim 1 to 6 
characterized by being covered with the reflective film. 

[Claim 8] Said covering plate is surface mount mold light emitting diode according to claim 1 to 7 
characterized by being formed by clear glass or transparence resin. 

[Claim 9] Said covering plate is surface mount mold light emitting diode according to claim 8 
characterized by being formed in the shape of a sheet, and plate-like. 

[Claim 10] Surface mount mold light emitting diode according to claim 8 characterized by forming any 
one of a convex lens, a concave lens, a Fresnel lens, the SELFOC lens, or the hologram lenses in said 
covering plate. 

[Claim 1 1] In the approach of manufacturing surface mount mold diode according to claim 1 to 10 The 
process which fabricates the package substrate of the state of aggregation which can take and cany out 
said a majority of light emitting diodes, The process which forms said slit in this package substrate, and 
fills up this slit with said insulating material, The manufacture approach of the surface mount mold light 
emitting diode characterized by having the process which joins a wrap covering plate for said whole 
package substrate, and the process which carries out the dicing of said light emitting diode of a state of 
aggregation, and is divided into said light emitting diode of a single individual. 
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